A facile route to 5-substituted 2-methoxy-para-benzoquinones from 5-substituted 2-phenols is described. The synthetic route is also used to prepare steroid-para-benzoquinone hybrids. Cyclovoltammographic and UV-spectroscopic behavior of methoxy-substituted para-benzoquinones are touched upon as well.
published (Faig et al. 2001) . Among other details, it had been shown that the protein is relatively flexible to ligand differently substituted quinones, which may bind to QR1 in different orientations. With the known cancer activity of anthracyclines and the idea of utilizing steroidal moieties and drug delivery systems, anthracyline-steroid hybrids (Dao et al., 2012) such as 7 (Figure 1 ) (Hartman et al., 1990) were synthesized and their biological activity was investigated. These studies were extended to dihydroxyarenoquinone containing steroids such as 1, 2 and 3 (de Riccardis et al., 1997; de Riccardis et al., 1998) , then to quinoid containing steroid 4 (Fujiwara et al., 2011) and steroidal mimic 5 (Kaliappan & Ravikumar, 2005) . The Thiemann group had communicated the annelated steroidal anthraquinone 6 previously (Ribeiro Morais et al. 2005) .
Against this background, the authors have studied simple ways to synthesize substituted quinones, also with the aim of linking quinoid structures to steroidal bodies. Also, the authors have been interested to study the electrochemical response of p-benzoquinones. In continuation of our work on alkyl substituted quinones (AlAzani 2015), we present here an easy access to methoxysubstituted 1,4-benzoquinones that can also be linked to steroidal moieties.
Results and Discussion a.) Synthesis
In recent times, we have developed a short route to amidoethylquinones (Al Soom 2016a, AlAzani 2015), alkylquinones and their derivatives. The route starts from commercially available 2,5-dimethoxybenzaldehyde 8 which is converted to cinnamate 9. This is hydrogenated to phenylpropionate 10 (NaBH4, AcOH, Pd/C) (Russo 2011 , al Soom 2016b ) and hydrolyzed to phenylpropionic acid 11. The phenylpropionic acid is converted to either an amide or an ester by a modified Appel reaction (BrCCl3, PPh3, CH2Cl2) (AlAzani 2016) which links the quinone precursor to a second moiety of interest, either as a potential drug delivery system or for other purposes. In the last step the 1,4-dimethoxy-substituted phenyl group is converted to the p-quinoid in a conventional way using cerium ammonium nitrate (CAN Here, we had wanted to explore a similar approach starting out with 3-hydroxy-4-methoxybenzaldehyde with the idea of finally converting the 3-hydroxy-4-methoxyphenyl group to an ortho-quinone system. 3-Hydroxy-4-methoxybenzaldehyde (25) could either be protected as its O-benzyl derivative 26 and then converted by Wittig reaction to the corresponding cinnamate 27 or reacted directly by Wittig reaction to the hydroxy-substituted cinnamate 32. Reductive hydrogenation (NaBH4, AcOH, Pd/C) of both the benzyloxy-substituted cinnamate and the hydroxyl-substituted cinnamate provides, after hydrolysis, 3-hydroxy-4-methoxyphenylpropionic acid (31). This can be esterified or amidated to compounds 15.
When, the 3-hydroxy-4-methoxyphenylpropionamides 15 and derivatives were treated with CAN in H2O-AcCN, methoxyquinonylpropionamides 16 were produced (Table 1) , not the expected ortho-quinones.
Starting material Product (Yield)
16d n = 4 (63%) Scheme 5 shows a typical example, where an oxo group is introduced by CAN into the 1,4-position to a methoxy group to give a p-quinone is the chloro-methoxy-substituted arene 23, which is transformed to 24 (Spyroudis 2000 , Bruner et al. 1995 . The direct oxidation of phenols to paraquinones can also be achieved with salcomine/O2 (Podlesny and Kozlowski 2012) and with O2
itself in the presence of a base (Danheiser et al. 1992) The conversion of 3-hydroxy-4-methoxyarenes to methoxyquinones was also used to link a methoxyquinone to cholesterol as shown in Scheme 6. In all, the transformation from 3-hydroxy-4-methoxyphenylpropionamides and 3-hydroxy-4-methoxyphenylpropionates to the corresponding methoxyquinones, pursued in this contribution, is worth a more comprehensive study. Table 2 . UV-VIS absorption data for selected quinones.
b.) Spectroscopic analysis
The UV-VIS spectra of the acquired quinones were measured in CH2Cl2 and CH3CN (Table 2) .
No appreciable solvent effect was noted, however. The isolated alkyl-substituted quinones show an intense absorption at  = 245 -250 nm and a weaker absorption band at  = 305 -325 nm (see Table 5 ), while the carboxyl-substituted quinone xx absorbs at λ = 245 nm and λ = 325 nm. The methoxy substituted quinones display an intense absorption at  = 265 nm and a weaker absorption band at  = 350 -360 nm, meaning that both absorption bands are shifted towards lower energy versus the isolated quinone systems.
According to the literature, both absorptions that were observed are related to -* transitions. n-* Transitions have been reported to be very weak and at longer wavelengths (400-500 nm and 650 nm, respectively) (Orlando et al. 1968 , Kuboyama 1962 ). These were not specifically looked for in our case. Structural and orbital calculations of 2-methoxy-5-methyl-1,4-benzoquinone and 2-methyl-1,4-benzoquinone indicated a bathochromic shift of the 2-methoxy-5-alkyl substituted benzoquinone versus the 2-alkyl substituted benzoquinone of about Δλ = 15 nm, which was also found experimentally, without reproducing the exact λmax of the electronic transitions (Figure 2 ). 
Conclusion and future target:
Here, it could be shown that alkylated 3-hydroxy-4-methoxyarenes can be oxidized to methoxy substituted quinones. This strategy was also used to prepare quinone-steroidal hybrids (eg., quinone-cholesterol hybrids). In the UV spectra, the methoxy-substituted alkylquinones exhibit a 
